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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new reflection sheet 
for a display device backlight source that can realize superior 
reflection luminance and light diffusivity, as compared with the 
conventional white polyester film and a white foamed polyester 
film and greatly reduce the luminance decrease, due to 
yellowing of a film due to the action of ultraviolet rays as a 
reflecting sheet for the backlight source of a liquid crystal 
display device etc. 

SOLUTION: On a base material sheet 3, provided are a light- 
reflecting layer 1 formed by dispersing titanium dioxide coated 
mica particles of 14 to 45% in titanium dioxide covering rate and 
5 to 30 Jim in the mean particle size in a transparent medium 
and a light diffusion layer 2, formed by dispersing silica particles 
of 1 to 25 |im for the mean particle size and 1.46 to 1.60 in 
refractive index as light diffusing particles in a transparent 
medium. Further, a white coating layer 4 containing white 
pigment may be provided on the back side of the light-reflecting 
layer 1. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The reflective sheet for the display tooth-back light sources characterized by providing at least the light 
reflex layer which comes to distribute a light reflex nature particle in a transparent medium, and the optical 
diffusion layer arranged at the front-face side of this light reflex layer. 
[Claim 2] 

The reflective sheet for the display tooth-back light sources according to claim 1 characterized by said light 
reflex nature particle being a titanium-dioxide covering mica particle. 
[Claim 3] 

The reflective sheet for the display tooth-back light sources according to claim 2 with which said titanium- 
dioxide covering mica particle is characterized by being the coverage of 14 - 45% of a titanium dioxide, and 
the mean particle diameter of 5-30 micrometers. 
[Claim 4] 

The reflective sheet for the display tooth-back light sources according to claim 1 to 3 with which said optical 
diffusion layer is characterized by coming to distribute a light-scattering nature particle in a transparent 
medium. 
[Claim 5] 

The reflective sheet for the display tooth-back light sources according to claim 4 characterized by said light- 
scattering nature particle being a silica particle. 
[Claim 6] 

The reflective sheet for the display tooth-back light sources according to claim 5 with which said silica 
particle is characterized by being the mean particle diameter of 1 -25 micrometers, and refractive indexes 
1.46-1.60. 
[Claim 7] 

The reflective sheet for the display tooth-back light sources according to claim 1 to 6 characterized by 
providing said light reflex layer and said optical diffusion layer on a base material sheet at this order. 
[Claim 8] 

The reflective sheet for the display tooth-back light sources according to claim 7 characterized by providing 
the white coat which contains white pigments in the tooth-back side of said light reflex layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the reflective sheet for the display tooth-back light sources for arranging in the 
tooth-back side of the tooth-back light source in transparency mold displays, such as a liquid crystal display. 

[Background of the Invention] 
[0002] 

As the tooth-back light source for illuminating the liquid crystal device in a liquid crystal display from a 
tooth back, there are a direct female mold back light method which arranges sources of lighting, such as a 
cold cathode tube, directly under [ tooth-back ] a liquid crystal device, and an edge light method which 
arranges the source of lighting in the side face of the light guide plate arranged in the tooth back of a liquid 
crystal device. Like the notebook mold personal computer which are the main applications of the 
conventional liquid crystal display, the latter edge light method is in use in the application field asked for a 
miniaturization, thin-shape-izing, and lightweight-ization. However, adoption of the direct female mold 
back light method which is easy to obtain brightness sufficient also on a large-sized screen easily is 
increasing as the enlargement technique of a liquid crystal display progresses and production of the large- 
sized liquid crystal display of 20 inches or more comes to be started by for [, such as a home television 
receiver and annunciator equipment in a public space, ] applications. 
[0003] 

In this direct female mold back light method, while raising the use effectiveness of the light emitted from 
the tooth-back light sources, such as a cold cathode tube, and raising brightness, in order to diffuse light 
moderately and to lessen the difference of the brightness by the distance from the tooth-back light source, it 
is common to arrange the reflective sheet of optical diffuse reflection nature in the tooth-back side of the 
tooth-back light source. As this reflective sheet, a white polyester sheet, a white foaming polyester sheet, 
etc. excellent in optical diffuse reflection nature are used well conventionally (the patent reference 1, 2 
reference). These are raising the brightness and the optical di feasibility of the reflected light by adding white 
pigments, such as a titanium dioxide, on the sheet of polyester, or making it generate a cavity inside by 
foaming. However, if a limitation is shown in aiming at improvement in both and the flow of the further 
enlargement of a display is especially taken into consideration, reconciling brightness and optical 
diffusibility by the technique of starting, the further improvement in the engine performance is called for 
from the field of the brightness. Moreover, in order that a polyester sheet may tend to generate yellowish 
color according to an operation of the ultraviolet rays from a cold cathode tube and this may reduce the rate 
of a light reflex, the problem that brightness will fall by the passage of time is also pointed out. 
[0004] 

in order to improve these problems — the front face of a sheet plastic — metallic foils, such as silver foil or 
aluminium foil, — or the reflective sheet which prepares metal vacuum evaporationo film, such as silver or 
aluminum, and comes to prepare an optical diffusion layer in the front face is also proposed (patent 
reference 3 reference). Since light is interrupted by the metal side and does not carry out incidence of this 
reflective sheet to a sheet plastic except that brightness is very high, since a light reflex side is a metal side, 
it is excellent also in the field of ultraviolet resistance. However, since it is inferior to optical diffusibility, 
even if a metal side has very strong specular reflection nature, therefore it establishes an optical diffusion 
layer on the front face, it is difficult to acquire sufficient optical diffusibility. It is because the light 
transmittance of an optical diffusion layer falls as a result, so brightness will fall if the thickness of an 
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optical diffusion layer is increased or the loadings of the white pigments in an optical diffusion layer are 

increased, in order to raise optical diffusibility. 

[0005] 

In addition, in the white polyester sheet and white foaming polyester sheet which were mentioned above, by 
adding an ultraviolet ray absorbent, light stabilizer, a fluorescent brightener, etc., the yellowish color by 
ultraviolet rays is controlled, or there is also a proposal of the technique of raising, and it being sufficient for 
and carrying out brightness (patent reference 4 reference). When effectiveness sufficient by such technique 
is acquired and the addition of an ultraviolet ray absorbent or light stabilizer is increased, utterly however, 
according to an operation of the heat of the passage of time and the light source They carry out bleeding 
from a sheet and a front face is polluted. Become the cause of a fall of brightness or As a result of the 
concentration in the inside of those sheets falling with this bleeding, what is hard to be referred to as there 
being problems — it becomes impossible to fully control yellowish color of a sheet etc. — and mentioning 
sufficient effectiveness is actual. 
[Patent reference 1] JP,8-16175,B 
[Patent reference 2] JP,2001-225433,A 
[Patent reference 3] JP,5-301319,A 
[Patent reference 4] JP,2002-98808,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0006] 

This invention tends to solve the above-mentioned technical problem in a Prior art, can realize more 
excellent reflective brightness and optical diffusibility as compared with conventional white polyester film 
or white foaming polyester film, and tends to offer still the new reflective sheet for the display tooth-back 
light sources that can also reduce sharply the brightness fall by yellowish color of the film by operation of 
ultraviolet rays. 

[Means for Solving the Problem] 
[0007] 

This invention is a reflective sheet for the display tooth-back light sources characterized by providing at 
least the light reflex layer which comes to distribute a light reflex nature particle in a transparent medium, 
and the optical diffusion layer arranged at the front-face side of this light reflex layer. 
[0008] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources characterized by said 

light reflex nature particle being a titanium-dioxide covering mica particle. 

[0009] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources with which said 
titanium-dioxide covering mica particle is characterized by being the coverage of 14 - 45% of a titanium 
dioxide, and the mean particle diameter of 5-30 micrometers. 
[0010] 

Moreover, it is the reflective sheet for the display tooth-back light sources with which this invention is 
characterized by coming to distribute said optical diffusion layer a light-scattering nature particle in a 
transparent medium. 
[0011] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources characterized by said 

light-scattering nature particle being a silica particle. 

[0012] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources with which said silica 
particle is characterized by being the mean particle diameter of 1-25 micrometers, and refractive indexes 
1.46-1.60. 
[0013] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources characterized by 
providing said light reflex layer and said optical diffusion layer on a base material sheet at this order. 
[0014] 

Moreover, this invention is a reflective sheet for the display tooth-back light sources characterized by 
providing the white coat which contains white pigments in the tooth-back side of said light reflex layer. 
[Effect of the Invention] 
[0015] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



8/31/2006 



JP,2005-070253,A [DETAILED DESCRIPTION] 



Page 3 of 8 



The reflective sheet for the display tooth-back light sources of this invention by preparing the layer by 
which the light reflex nature particle was distributed into the transparent medium as a light reflex layer If it 
compares with the reflective sheet which used the sheet plastic including conventional white pigments 
and/or a conventional cavity as the light reflex layer The high reflective brightness based on the high rate of 
a light reflex of a light reflex nature particle is obtained, and if it compares with the reflective sheet which 
used a conventional metallic foil or the conventional metal vacuum evaporationo film as the light reflex 
layer on the other hand, the optical high diffusibility based on dispersion in the orientation condition of the 
light reflex nature particle in a transparent medium will be acquired. And by preparing the optical diffusion 
layer in the front- face side of this light reflex layer, optical diffusibility is compensated further and the 
reflective sheet for the display tooth-back light sources which has the engine performance which exceeds the 
conventional reflective sheet in both sides of reflective brightness and optical diffusibility can be obtained. 
[0016] 

When the above-mentioned light reflex layer and an optical diffusion layer are especially prepared in the ' 
front- face side of the base material sheet which consists of the film or sheet of plastics Since the great 
portion of light which carried out incidence from the front-face side has little quantity of light which is 
reflected by the light reflex layer and reaches a base material sheet, while yellowish color of the base 
material sheet by ultraviolet rays etc. is suppressed Since the light reflected by the light reflex layer by the 
side of the front face is hardly affected even if a base material sheet should grow yellow Problems by 
yellowish color of a sheet in the reflective sheet which used the sheet plastic including conventional white 
pigments and/or a conventional cavity as the light reflex layer, such as a fall of reflective brightness and 
aggravation of color rendering properties, are sharply improvable. 
[Best Mode of Carrying Out the Invention] 
[0017] 

The reflective sheet for the display tooth-back light sources of this invention is a thing of the light reflex 
layer 1 which a light reflex nature particle is distributed and comes into a transparent medium, and the 
optical diffusion layer 2 arranged at the front-face side which the laminating of two-layer is carried out and 
it comes to constitute at least, as shown in drawing 1 -4. 
[0018] 

Although inorganic substances, such as glass, etc. are considered, for example, if the flexibility usually 
required of the reflective sheet for the display tooth-back light sources to apply, the workability on 
manufacture, etc. are taken into consideration as a transparent medium which is the main component of the 
light reflex layer 1, it is desirable to use transparent synthetic resin. Specifically, it is ionizing-radiation 
hardenability resin, such as thermosetting resin, such as thermoplastics, such as polyolefine system resin, 
polyester system resin, styrene resin, acrylic resin, vinyl chloride system resin, and fluororesin, and 
melamine system resin, urea system resin, phenol system resin, epoxy system resin, unsaturated polyester 
system resin, polyurethane system resin, acrylic resin, silicone system resin, acrylic resin, epoxy system 
resin, and unsaturated polyester system resin, etc. Acrylic resin, polyurethane system resin, fluororesin, 
silicone system resin, etc. are specifically [ it is desirable to use the synthetic resin which was excellent in 
weatherability in consideration of prevention of the yellowish color by ultraviolet rays also in these, and ] 
suitable. 
[0019] 

On the other hand, as a light reflex nature particle, pearly luster pigments, such as metal powders, such as 
silver dust, nickel powder, titanium powder, and aluminium powder, and scales powder, a basic lead 
carbonate, arsenic acid hydrogen lead, an oxidization bismuth chloride, a titanium-dioxide covering mica, an 
iron-oxide covering mica, the grinding object of a metal vacuum evaporationo film, the grinding object 
(marl powder) of the multilayer layered product of two or more sorts of synthetic-resin thin films with 
which refractive indexes differ, etc. are mentioned, for example. Also in these, a pearly luster pigment is 
desirable in respect of the white nature of the reflected light, moderate optical diffusibility, light reflex 
effectiveness, etc., and especially a titanium-dioxide covering mica is the most desirable. A titanium-dioxide 
covering mica is what covered a part of front face nature or after [ mica powder ] composite with the thin 
film of a titanium dioxide, the coverage of a titanium dioxide has the usable thing of the shape of a scale 
with 14 - 45%, and a mean particle diameter of about 5-500 micrometers, and the thing with a mean particle 
diameter of 5-30 micrometers of effectiveness is high also in it. 
[0020] 

When thermoplastics is used as the above-mentioned transparent medium, as shown in drawing 3 , it is also 
possible to use what kneaded and carried out sheet forming of the light reflex nature particle into this 
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thermoplastics as the light reflex layer 1 which served as the base material sheet. However, according to this 
configuration, it is difficult for the loadings of a light reflex nature particle to have a limit, and to obtain 
sufficient reflective brightness from the moldability of the light reflex layer 1 which served as the base 
material sheet, or a strong field in many cases. Moreover, when the light reflex layer 1 of sufficient 
thickness is fabricated on the reinforcement as a base material of a reflective sheet, the futility of a light 
reflex nature particle becomes [ many / as a result ]. Therefore, as shown in drawing 1 , as for the light 
reflex layer 1 , it is desirable to carry out a laminating to one side of the base material sheet 3 as a base 
material, and to prepare in it. 
[0021] 

Although the base material sheet 3 may not serve as a base material of the reflective sheet for the display 
tooth-back light sources of this invention, it may not be restricted especially about the quality of the material 
and you may be papers, such as a metal plate, a metallic foil and the paper board, and glassine, textile 
fabrics, knitted fabric, a nonwoven fabric, etc., when flexibility and workability are taken into consideration, 
it is most desirable to use the film or sheet of thermoplastics. Although there is especially no limit in the 
class of thermoplastics, for example, it is selectable to arbitration from polyolefine system resin, polyester 
system resin, poly amide system resin, acrylic resin, styrene resin, vinyl system resin, etc., generally it is 
desirable from a physical-properties side or a price side to use polyolefine system resin or polyester system 
resin. <BR> [0022] 

As polyolefine system resin, polyethylene, polypropylene, polybutene, the poly methyl pentene, ethylene 
propylene rubber, an ethylene-alpha olefin copolymer, a propylene-alpha olefin copolymer, an ethylene- 
vinylacetate copolymer, an ethylene-vinylalcohol copolymer, an ethylene-(meta) acrylate copolymer, an 
ionomer, etc. can use polyethylene terephthalate, polybutylene terephthalate, polyethylenenaphthalate, a 
polycarbonate, etc. as polyester system resin. 
[0023] 

It is related with the laminating approach of the base material sheet 3 and the light reflex layer 1 . If the 
transparent medium of the approach of carrying out a laminating with a dry lamination process or a heat 
lamination process and the light reflex layer 1 is thermoplastics after producing both separately, if shaping is 
possible as a layer with the independent light reflex layer 1 The melting ****** extrusion laminating 
method and the base material sheet 3 are thermoplastics on the base material sheet 3 about the 
thermoplastics which distributed the light reflex nature particle, and adoption of the co-extrusion producing- 
film method etc. is possible. However, it is most desirable to be easily based on the applying method 
generally by making the light reflex layer 1 with the high reflective brightness which distributed the light 
reflex nature particle by high concentration in the transparent medium into the approach of forming. 
[0024] 

The applying method applies to the front face of the base material sheet 3 the coating liquid which dissolved 
or distributed the transparent medium and the light reflex nature particle in the suitable solvent, and 
performs it by carrying out desiccation solidification of the paint film. In addition, if it is the liquid which 
can harden the raw material of a transparent medium, it applies into a liquid raw material with what 
distributed the light reflex nature particle, without using a solvent, and it is possible to also make it harden. 
What is necessary is just to carry out as the concrete method of application by choosing from the gravure 
coat method, the roll coat method, the knife coat method, silk screen print processes, the other usual coat 
methods, or print processes suitably, for example. In addition, when it is difficult to apply to the front face 
of the base material sheet 1 directly, it is also possible to paste up the paint film applied and formed in the 
front face of the mold-release characteristic sheet prepared separately on the front face of the base material 
sheet 1 , and to twist a mold-release characteristic sheet to the replica method which carries out exfoliation 
removal after an appropriate time. What is necessary is just to design suitably the loadings of a light reflex 
nature particle, and the thickness of the light reflex layer 1 in consideration of reflective brightness etc. 
[0025] 

When the base material sheet 3 is transparent, as shown in drawing 4 , it is also possible to consider as the 
configuration which formed the light reflex layer 1 in the rear-face side of the base material sheet 3. 
However, although what is necessary is just to be able to give sufficient ultraviolet-rays electric shielding 
function for the optical diffusion layer 2 prepared in the front face of the base material sheet 3 according to 
this configuration, the base material sheet 3 deteriorates that it is inadequate according to an operation of 
ultraviolet rays, yellowish color is produced, and there is a possibility of leading to the fall of reflective 
brightness or aggravation of color rendering properties. Therefore, as shown in drawing 1 , as for the light 
reflex layer 1, it is desirable to consider as the configuration prepared between the front- face sides 2 of the 
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base material sheet 3, i.e., the base material sheet 3 and an optical diffusion layer. 
[0026] 

In this case, the base material sheet 3 may be transparent and may be opaque. When the base material sheet 
3 contains white pigments and/or a cavity (air bubbles) and is presenting white especially, a slight light 
which penetrated the light reflex layer 1 is also reflected in a front-face side, and there is an advantage 
which can raise reflective brightness further. Or instead of being white pigments, it may use together with it 
and a light reflex nature particle may be made to contain. 
[0027] 

In addition, the base material sheet 3 is used together with it instead of presenting white, and if the white 
coat 4 containing white pigments is formed in the tooth-back side of the light reflex layer 1 as shown in 
drawing 2 , the above-mentioned effectiveness can be demonstrated still more effectively. As white 
pigments, a titanium dioxide, a zinc oxide, etc. should just use a thing in ordinary use, for example. The 
synthetic resin of various kinds of same as a binder as what is used as a transparent medium of the light 
reflex layer 1 is usable, and it is desirable to use the thing excellent in weatherability. Although it is possible 
to acquire the same effectiveness even if it forms the white coat 4 in the rear face of the base material sheet 
3 when the base material sheet 3 is transparent, it is more higher for effectiveness to have adjoined the tooth 
back of the light reflex layer 1 directly, and to prepare in it. 
[0028] 

By scattering light moderately in the process which the light reflected by the process and the light reflex 
layer 1 in which the light which carried out incidence carries out incidence to the light reflex layer 1 emits to 
the front from the light source, the optical diffusion layer 2 is the purpose which raises the optical 
diffusibility of the reflected light, and is established ahead of the light reflex layer 1 (front-face side). 
Although it is also possible to prepare a still more transparent surface protective layer in the front face of 
this optical diffusion layer 2, it is suitable to make this optical diffusion layer 2 serve as a surface protective 
layer, and to prepare in the outermost surface generally. 
[0029] 

As a concrete configuration of the optical diffusion layer 2, adoption of the approach of using as the 
foaming layer which made the interior contain a cavity (air bubbles), the approach of forming the shape of 
detailed toothing (embossing) scattered on the front face, a rear face, or the interior in light, etc. is also 
possible, using a transparent medium as a principal component. However, magnitude of the light-scattering 
effectiveness 

And from fields, such as the stability and the ease of manufacture, it is most suitable in a transparent 

medium to consider as the layer which distributed the light-scattering nature particle. 

[0030] 

It can be used choosing suitably from what was mentioned as an example of the transparent medium of the 
light reflex layer 1 mentioned above as a transparent medium of the optical diffusion layer 2, and the same 
thing. Although the same approaches of various kinds of as the case of the light reflex layer 1 mentioned 
above can apply to arbitration also about the formation approach and the laminating approach of the optical 
diffusion layer 2, generally it is suitable to form in the front face of the light reflex layer 1 by the applying 
method. What is necessary is just to design suitably the loadings of a light-scattering nature particle, and the 
thickness of the optical diffusion layer 2 in consideration of reflective brightness and optical diffusibility. 
[0031] 

Specifically, the particle of synthetic resin, such as a particle of inorganic substances, such as a silica, an 
alumina, a zirconium dioxide, a titanium dioxide, a zinc oxide, a calcium carbonate, a barium sulfate, talc, 
clay, a kaolin, a mica, and glass, and an acrylic, polystyrene, polyurethane, nylon, a polycarbonate, silicone, 
etc. can be used for a light-scattering nature particle that what is necessary is just the particle of the 
transparence from which a transparent medium and a refractive index differ thru/or white. However, if a 
refractive-index difference with a transparent medium is extremely large, since the concealment nature of 
the optical diffusion layer 2 will become strong and will become the cause of reducing reflective brightness, 
it is desirable to use the particle whose refractive- index difference with a transparent medium is or less 0.15 
extent in general. 
[0032] 

A silica particle is the most suitable and, specifically, it is good to use it, choosing suitably from those 
whose refractive indexes are 1.46 to about 1.60. Since light-scattering nature becomes inadequate, and 
spreading will become difficult especially if too large even if too small and too large, that whose mean 
particle diameter is 1-50 micrometers can be used for particle size, and that [ its ] whose mean particle 
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diameter is 1-25 micrometers especially is the most desirable. Although a silica uses a silicon dioxide as a 
principal component, that in which hydrophobing was carried out by silanizing, wax treating, etc. can be 
used suitably. 
[0033] 

On each class in the reflective sheet for the display tooth-back light sources of this invention, the ultraviolet 
ray absorbent and/or light stabilizer for preventing the performance degradation by the ultraviolet rays from 
the light source, the fluorescent brightener for transforming ultraviolet rays etc. to a visible ray and raising 
brightness, etc. can also be added if needed. If an ultraviolet ray absorbent is especially added to the optical 
diffusion layer 2 at least, it is very effective in prevention of degradation by the ultraviolet rays of each 
class, and if light stabilizer is used together, it is still more effective also in prevention of degradation of 
optical diffusion layer 2 the very thing. Of course, if an ultraviolet ray absorbent and/or light stabilizer are 
added also in the light reflex layer 1 or base material sheet 3 grade, effectiveness can be heightened further. 
[0034] 

As an ultraviolet ray absorbent generally used, there are a benzotriazol system, a benzophenone system, a 
triazine system, an oxanilide system, etc. As an addition, to resin solid content, although it is about 0.1 - 50 
% of the weight, generally effectiveness sufficient with extent is acquired 10 or less % of the weight in 
many cases. 
[0035] 

As a benzotriazol system ultraviolet ray absorbent 2-(2-hydroxy-5-t-buthylphenyl)-2H-benzotriazol, 2-(5- 
methyl-2-hydroxyphenyl) benzotriazol, As a triazine system ultraviolet ray absorbent, 2-(2 -hydroxy -3,5- 
bis(alpha and alpha-dimethylbenzyl) phenyl)-2H-benzotriazol etc. 2-(4, 6-diphenyl-l,3,5-triazine-2-IRU)-5 - 
(hexyl) (oxy-)- Phenol, Although 2-(4-(2-hydroxy-3-dodecyloxy propyl) oxy-)-2-hydroxyphenyl -4, 6-bis(2, 
4-dimethylphenyl)-l,3,5-triazine, etc. are typical Other things may be usable and you may be those 
denaturation objects, a derivative, etc. 
[0036] 

Light stabilizer is for preventing degradation by the light, the heat, water, etc. of resin itself, and its hindered 
amine system is the most common. As a hindered amine light stabiliser, although bis(l, 2, 2, 6, and 6- 
pentamethyl-4-piperidinyl (3, 5-bis(l and 1 -dimethyl ethyl)-4-hydroxyphenyl)) (methyl) butyl malonate, bis 
(1, 2, 2, 6, and 6-pentamethyl-4-piperidinyl) sebacate, etc. are typical, other things may be usable and you 
may be those denaturation objects, a derivative, etc. In addition, there is a nickel complex system etc. As an 
addition, to resin solid content, although it is about 0.1 - 50 % of the weight, generally it is about 10 or less 
% of the weight, and sufficient effectiveness is acquired in many cases. 
[Example 1] 
[0037] 

A white polyester sheet with a thickness [ as a base material sheet ] of 188 micrometers (biaxial-stretching 
polyethylene terephthalate sheet colored white with white pigments.) To one side by the Mitsubishi 
Chemical polyester company, they are the polyurethane resin 20 weight section (solid content) and a 
titanium-dioxide covering mica particle (titanium-dioxide coverage of 38%, mean particle diameter of 18 
micrometers.). The coating liquid which comes to mix 25 weight sections by Merck Co. and the solvent 
(methyl-ethyl-ketone/toluene = 1/1) 55 weight section was applied twice by the gravure coat method using 
the sculpture version of 45 micrometers of version **, and the light reflex layer with a thickness of 6 
micrometers was formed. 
[0038] 

They are the polyurethane resin 1 0 weight section (solid content), the silica particle (4 micrometer [ of mean 
diameters ], refractive index 1.46) 3 weight section, and an ultraviolet ray absorbent (2-(2H-benzotriazol-2- 
IRU)-4, 6-G t-pentyl phenol.) on this after an appropriate time and light reflex layer. The Tiba Speciality 
Chemicals TINUVIN328 0.5 weight section, light stabilizer (decanedioic acid bis(2, 2, 6, 6-tetramethyl-l- 
(octyloxy)-4-piperidinyl) ester.) The coating liquid which comes to mix the Tiba Speciality Chemicals 
TINUVIN123 0.5 weight section and the solvent (methyl-ethyl-ketone/toluene = 1/1) 86 weight section was 
applied once by the gravure coat method using the sculpture version of 45 micrometers of version **, the 
optical diffusion layer with a thickness of 3 micrometers was formed, and the reflective sheet for the display 
tooth-back light sources of this invention was produced. 
[Example 2] 
[0039] 

In the above-mentioned example 1, before forming a light reflex layer in a base material sheet, the white ink 
containing a titanium-dioxide pigment was applied to the whole surface by the gravure coat method, the 
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white coat was formed, on this white coat, sequential formation of a light reflex layer and the optical 
diffusion layer was carried out, and the reflective sheet for the display tooth-back light sources of this 
invention was produced in the same way as the above-mentioned example 1 . 
[Example 3] 
[0040] 

In the above-mentioned example 1 , an ultraviolet ray absorbent and light stabilizer were not blended with an 
optical diffusion layer, and also the reflective sheet for the display tooth-back light sources of this invention 
was produced in the same way as the above-mentioned example 1 . 
[Example 4] 
[0041] 

In the above-mentioned example 1, the titanium-dioxide covering mica particle was changed into 29% of 
titanium-dioxide coverage, and a thing with a mean particle diameter of 35 micrometers, and also the 
reflective sheet for the display tooth-back light sources of this invention was produced in the same way as 
the above-mentioned example 1 . 
[0042] 

[The example 1 of a comparison] 

In the above-mentioned example 1 , an optical diffusion layer was not formed and also the reflective sheet 
for the display tooth-back light sources was produced in the same way as the above-mentioned example 1 . 
[0043] 

[The example 2 of a comparison] 

It is a white foaming polyester sheet (Eby Toray Industries, Inc. 60L) with a thickness of 188 micrometers 

marketed as a reflective sheet for the tooth-back light sources of a liquid crystal display. 

[0044] 

[The example 3 of a comparison] 

It is a white polyester sheet with a thickness of 1 88 micrometers used as a base material sheet in the above- 
mentioned example. 
[0045] 
[Evaluation] 

About the sample of the above-mentioned examples 1-4 and the examples 1-3 of a comparison, a spectral 
reflectance, transverse-plane reflective brightness, the mesial magnitude include angle that is the index of 
optical diffusibility ability, and weatherability were evaluated. The evaluation conditions are as follows. 
[0046] 

Spectral reflectance: The Shimadzu Corp. make, MPC-2200, a total beam-of-light reflection factor with a 

wavelength of 400-700nm. 

[0047] 

Transverse-plane reflective brightness: Measurement and a numeric value are a ratio with a magnesium- 
oxide standard white reflecting plate about transverse-plane reflective brightness at made in Erdem, EZ 
light, the D65 light source, and parallel light. 
[0048] 

Mesial-magnitude include angle: Measure whenever [ angle-of-reflection / in case reflective brightness 
serves as half / of transverse-plane reflective brightness / with equipment same as the above ]. 
[0049] 

Weather meter: Made in die plastic WIN Tess, a metal weather testing machine "die plastic metal weather 
KU-R5DCI-A" 

weathering test condition: — illuminance 65 mW/cm2 and Light(53-degree-C, 70%RH) 20h — after and 
Dew(30-degree-C, 95%RH)4h — termination and water spray — the existence of the yellowish color by 30s 
and viewing before and after Dew ~ evaluation. 

[0050] - - 

An evaluation result is shown in the following table 1 . 

[0051] 

[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/31/2006 



JP,2005-070253,A [DETAILED DESCRIPTION] 



Page 8 of 8 





si SLi /X. SJ J ^r- 


it [^D«.5TS¥^S• 


i±l ir*r -^7i f#5p 


XI A~Ti Joi. 




8 5 % 


— . _ 






3*C //US f7'J ^- 


5 O ZD 


o o 
_ . id 


±35 




ZTZ JJKl w % \ w 


Q C 04 
O O 


_ . Z 


±35 








2 . 1 


±32° 




j±&#y i 


8 5 % 


2 5 






tt&ffl 2 


9 5% 


2. 0 


±3 2° 




Jt««3 


8 5% 


1 . 0 







In addition, about the mesial magnitude include angle of the example 3 of a comparison, since reflective 
brightness is equivalent to a magnesium-oxide standard white reflecting plate about all include angles, the 
numeric value is not shown. 
[0052] 

The above result shows that the reflective sheet for the display tooth-back light sources of the examples 1- 
by this invention is superior to the example 2 of a comparison which is elegance conventionally, and 
reflective brightness (transverse-plane reflective brightness) and optical diffusibility (mesial magnitude 
include angle) moreover have it in dominance also in respect of weatherability (ultraviolet resistance). 
[Brief Description of the Drawings] 
[0053] 

[Drawing 1] The type section Fig. showing the gestalt of operation of the reflective sheet for the display 
tooth-back light sources of this invention. 

[Drawing 2] The type section Fig. showing the gestalt of operation of the reflective sheet for the display 
tooth-back light sources of this invention. 

[Drawing 3] The type section Fig. showing the gestalt of operation of the reflective sheet for the display 
tooth-back light sources of this invention. 

[Drawing 4] The type section Fig. showing the gestalt of operation of the reflective sheet for the display 
tooth-back light sources of this invention. 
[Description of Notations] 
[0054] 

1 Light Reflex Layer 

2 Optical Diffusion Layer 

3 Base Material Sheet 

4 White Coat 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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